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Superconducting Transition-Edge Sensor with
Weak Links

X-ray sensors for astronomy and materials research applications

Description

The invention involves a modification to highly sensitive resistive thermometers
used for precise thermal energy measurements called transition-edge sensors
(TES). The design includes a TES with a weak link structure and damping of the
electrical bias circuit. The weak link is incorporated into the TES during the
fabrication process. A voltage is applied across the sensor, and the resulting current
is measured using a current amplifier. The current that flows through the TES is a
function of the applied voltage and the temperature. Without the weak links, the
current response of the sensor to the voltage and temperature could vary and have
steps and glitches, extra noise, and hysteretic.

Applications

. Thermometer within an x-ray microcalorimeter
Measurements of chemical shifts in x-ray spectra caused by changes in
electron binding energy due to chemical bonding. Analysis of contaminant
particles and defects for the semiconductor industry.

. Astronomy
Determine the temperature and motion of matter in space.

. Semiconductor materials analysis
Help to differentiate between nanoscale contaminant particles on silicon
wafers.

Advantages
. Smoother, quieter, non-hysteretic response
. Weak links control the response function of the TES

Removes glitches and steps in the output.

Abstract

A system and method for using one or more localized weak-link structures, and
damping on the electrical bias circuit, to improve the performance of
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superconducting transition-edge sensors (TES). The weak links generally consist of
an area or areas having a reduction in cross-sectional geometry in an otherwise
uniform bilayer TES applied to a substrate. The weak links control the dissipation of
power in the sensor, making it quieter and making its electrical response smoother
and less hysteretic. The TES response is also made smoother by implementing a
damping circuit on the electrical output of the TES.
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Status of Availability

This invention is available for licensing.
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